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14.0  Green Sturgeon (Acipenser medirostris) 

Green sturgeon is an anadromous species that spawn in several West Coast rivers but 
spend most of their life in near-shore marine and estuarine waters from Mexico to southeast 
Alaska (Houston 1988; Moyle et al. 1995). Significant spawning populations of green sturgeon 
have been identified in the Sacramento, Klamath, and Rogue Rivers. While green sturgeon do 
not spawn in the Columbia Basin, significant populations of subadults and adults are present in 
the estuary during summer and early fall. Green sturgeon are occasionally observed as far 
upriver as Bonneville Dam. Reasons for concentrations in the Columbia River are unclear 
because no spawning occurs in that system and all of the green sturgeon stomachs examined to 
date have been empty. These fish may be seeking warmer summer river waters in the northern 
part of their range. 

NOAA Fisheries (formerly know as NMFS) completed a status review for green sturgeon 
in 2003 and determined that listing under the ESA was not warranted at this time. 

14.1 Life History & Requirements 
Adult green sturgeon typically migrate into fresh water beginning in late February 

(Moyle et al. 1995). Spawning occurs in deep turbulent river mainstems. Klamath and Rogue 
River populations appear to spawn within 100 miles of the ocean, while the Sacramento 
spawning run may travel over 200 miles. Spawning occurs from March–July, with peak activity 
from April–June (Moyle et al. 1995). Confirmed spawning populations in North America are in 
the Rogue, Klamath, and Sacramento Rivers (Moyle et al. 1995).  

Specific spawning habitat preferences are unclear, but eggs likely are broadcast over 
large cobble where they settle into the cracks (Moyle et al. 1995). The adhesiveness of green 
sturgeon eggs is poor compared to white sturgeon (Van Eenennaam et al. 2001), which may be 
explained by the reduced thickness of the outer layer of the chorion of green sturgeon eggs 
(approximately half the thickness of that in white sturgeon; Deng et al. 2001). Optimum flow 
and temperature requirements for spawning and incubation are unclear, but spawning success in 
most sturgeons is related to these factors (Dettlaff et al. 1993). Temperatures above 68°F (20ºC) 
were lethal to embryos in laboratory experiments (Cech et al. 2000). 

Green sturgeon larvae are distinguished from other sturgeon by the absence of a swim-up 
or post-hatching pelagic stage. They can be distinguished from white sturgeon by their size 
(longer and larger), light pigmentation, and size and shape of the yolk-sac (Deng et al. 2001). 
Larvae hatched in the laboratory are photonegative, exhibiting hiding behavior (Deng et al. 
2001), and after the onset of exogenous feeding, green sturgeon larvae and juveniles appear to be 
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nocturnal (Cech et al. 2000). This development pattern and behavior may be an adaptation suited 
for avoiding downstream displacement. 

Juvenile green sturgeon grow rapidly reaching 2 feet within 2–3 years (Nakamoto and 
Kisanuki 1995). Juveniles appear to spend up from 1–4 years in fresh and estuarine waters and 
disperse into salt water at lengths of 1-2.5 feet. Green sturgeon are benthic feeders on 
invertebrates including shrimp and amphipods, small fish, and possibly mollusks (Houston 
1988). 
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Figure 14-1. Conceptual model of green sturgeon life cycle and limiting factors 

14.2 Population Identification 
Based on a review of the limited genetic data available for green sturgeon, NMFS 

identified two distinct population segments. A northern DPS includes Klamath and Rogue 
spawning populations. A southern DPS includes the Sacramento spawning population. Fish 
using the Columbia River apparently include individuals from both population segments. 

An Asian form of green sturgeon (A. mikadoi) also has been described and is known to 
spawn only in the Tumnin River (Artyukhin and Andronov 1990; Birstein et al 1997 as cited in 
Birstein and Bemis 1997).  

14.3 Status & Abundance Trends  
Available time series data were limited, but were not consistent with a modern decline in 

green sturgeon abundance. Time series data on green sturgeon abundance and size composition 
are limited to fishery landing statistics; these do not provide a consistent index of green sturgeon 
abundance. Columbia River harvest per unit effort and size composition data suggest an 
increasing rather than decreasing trend in green sturgeon abundance. Current data indicate that:  
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• green sturgeon still spawn in most systems where they were historically present, 
• significant numbers of spawners are present in several systems, and 
• geographic range of spawning green sturgeon is currently stable or increasing.  

The wide distribution of green sturgeon, large numbers seasonally observed in some 
areas, and projections based on demographic rates suggest that total green sturgeon numbers are 
at least in the tens of thousands.  

14.4 Limiting Factors 
Spawning populations of green sturgeon are potentially affected by runoff and water 

management in natal rivers. Physical factors affecting green sturgeon habitat use in the lower 
Columbia River and estuary are unclear. 

Like all sturgeon, green sturgeon populations are highly susceptible to fishing mortality. 
Significant catches or concentrations of green sturgeon have been reported in widely-scattered 
areas throughout the broad distribution of this species. Directed green sturgeon fisheries do not 
occur anywhere in their range, but small incidental harvest occurs in several areas. Annual 
harvest data are available from the Columbia River where salmon and white sturgeon fisheries 
intercept green sturgeon that gather in the estuary in large numbers during late summer and early 
fall. The majority of the green sturgeon harvest occurs in commercial gill net fisheries. Green 
sturgeon landings in the Columbia River declined steadily from a peak harvest of 6,400 in 1986, 
which occurred during expanded salmon fisheries for a very large fall chinook and coho return 
(Figure 14-2). Rather than an index of green sturgeon abundance, decreases are the direct result 
of increasing restrictions on white sturgeon and salmon fisheries since 1986.  

Like the white sturgeon, green sturgeon probably recovered slowly following collapse of 
excessive 19th century fisheries. Gradual recovery is consistent with harvest patterns of green 
sturgeon in Columbia River fisheries: green sturgeon landings were identified beginning in 1938 
and they show a generally increasing trend until the 1960s with variable harvest but no obvious 
trend after 1960. Recent fluctuations in green sturgeon landings likely result from a combination 
of annual variation in occurrence in the Columbia estuary and in salmon or white sturgeon 
fisheries. Where total harvest is expressed as catch per unit effort based on fish tickets logged by 
commercial fish buyers, catch rates have been variable and possibly increasing over the same 
period that total green sturgeon landings have decreased. Increases might have been even more 
pronounced but for the fact that the legal-size slot for retention was reduced from 48-72 inches to 
48-66 inches TL in 1993. In addition, average size and frequency of large green sturgeon have 
been increasing.  

No supplementation or conservation hatchery programs currently exist for green sturgeon 
throughout their range (Joel VanEnennaam, University of California, Davis, personal 
communication).  
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Figure 14-2. Recent annual harvest of green sturgeon as reported by Farr et al. (2002). Columbia 
includes Oregon and Washington sport and commercial fishery harvests. Klamath 
includes Yurok and Hoopa subsistence fishery harvests. Total also includes Oregon 
coastal sport, Washington coastal sport, commercial, Tribal, and Oregon and 
Washington trawl. The total does not include California sport harvest which is believed 
to be minor (Schaffter 2000). 



December 2004  

Green Sturgeon B, 14-5 APPENDIX 

14.5 References 
Artynkhin, E.N. and A.E. Andronov. 1990. A morphobiological study of the green sturgeon, 

Acipenser medirostris (Chondrostei, Acipenseridae), from the Tumnin (Datta) River and 
some aspects of the ecology and zoogeography of the Acipenseridae. Journal of 
Ichthyology 30:11-21. 

Birstein, V. J. and W. E. Bemis. 1997. How many species are within the genus Acipenser? 
Environmental Biology of Fishes 48:157-163. 

Birstein, V.J., R. Hanner, R. DeSalle. 1997. Phylogeny of the Acipenseriformes: cytogenic and 
molecular approaches. Env. Bio of Fishes 48:127-155. 

Cech, J.J., Jr., S.I. Doroshov, G.P. Moberg, B.P. May, R.G. Schaffter, and D.M. Kohlhorst. 
2000. Biological assessment of green sturgeon in the Sacramento-San Joaquin watershed 
(Phase 1). Final Report to CALFED Bay-Delta Program (Project #98-C-15, Contract #B-
81738). 

Deng, X.,  J.  P. Van Eenennaam*, and Serge I. Doroshov.  2001.  Comparison of early life 
stages and growth of green and white sturgeon. 

Detlaff, T. A., A. S. Ginsburg, and O. J. Schmalhausen. 1993. Sturgeon fishes: developmental 
biology and aquaculture. Springer-Verlag, Berlin 300 pp. 

Farr, R.A., M.L. Hughes, and T.A. Rien. 2002. Green sturgeon population characteristics in 
Oregon. Oregon Department of Fish and Wildlife Fish Research Project Annual Report 
F-178-R. 

Houston, J. J. 1988. Status of the green sturgeon, Acipenser medirostris, in Canada. The 
Canadian Field Naturalist 102:286-290. 

Moyle, P. B., R. M. Yoshiyama, J. E. Williams, and E. D. Wikramanayake. 1995. Green 
sturgeon. Pages 26-34 in Fish species of Special Concern in California, 2nd edition. Final 
Report to the Department of Fish and Game (contract 2128IF). 

Nakamoto, R.J., and T.T. Kisanuki. 1995. Age and growth of Klamath River green sturgeon 
(Acipenser medirostris). U.S. Fish and Wildlife Service Report 93-FP-13. Yreka, Ca. 

Schaffter, R.G. 2000. California Department of Fish and Game unpublished data in 
Beamesderfer (2000). 

Van Eenennaam, J. P., and S. I. Dorsohov. 2001. Reproductive conditions of Klamath River 
green sturgeon (Acipenser medirostris). Proceedings of International Symposium on 
Sturgeon, Wisconsin. (In review for Journal of Applied Ichthyology). 

Van Eenennaam, J.P., M.A.H. Webb, X. Deng, S.I. Doroshov, R.B. Mayfield, J.J. Cech, Jr., D.C. 
Hillemeier, and T.E. Wilson. 2001. Artificial spawning and larval rearing of Klamath 
River green sturgeon. Transactions of the American Fisheries Society 130:159-165. 

14.6 Other References of Interest 
Anders, P. J. 2000. Ancient fish need modern protection. Fisheries 25 (9):30. 

Artyukhin, E. N. 1998. The nature and origin of summer spawning sturgeons. Voprosy Ikhtolgii 
5:717-723 (in Russian, English translation in Journal of Ichthyology 5:717-723). 



December 2004  

Green Sturgeon B, 14-6 APPENDIX 

Beamesderfer, R. C. P. and R. A. Farr. 1997. Alternatives for the protection and restoration of 
sturgeons and their habitat. Environmental Biology of Fishes 48:407-417. 

Beamesderfer, R. C. P., T. A. Rien, and A. A. Nigro. 1995. Differences in the dynamics and 
potential production of impounded and unimpounded white sturgeon populations in the 
lower Columbia River. Transactions of the American Fisheries Society 124:857-872. 

Bemis, W. E., and B. Kynard. 1977. Sturgeon rivers: an introduction to Acipenseriform 
biogeography and life history. Environmental Biology of Fishes 48:167-183. 

Bemis, W.E., V. J. Birstein, and J. R. Waldman. 1997a. Sturgeon biodiversity and conservation: 
an introduction. Pages 13-14, In: V. J. Birstein, J. R. Waldman, and W. E. Bemis eds., 
Sturgeon Biodiversity and Conservation. Kluwer Academic Publishers Dordrecht, 
Netherlands. 

Bemis, W. E., E. K. Findeis, and L. Grand. 1997b. An overview of Acipenseriformes. 
Environmental Biology of Fishes 48: 25-71. 

Bennett, D.H., T.J. Dresser, T.S. Curet, K.B. Lepla, and M.A. Madsen. 1993a. Lower Granite 
Reservoir in-water disposal test: Results of the fishery, benthic and habitat monitoring 
program Year-3 (1990). US Army Corps of Engineers, Walla Walla, Washington. 

Bennett, D.H., T.J. Dresser, T.S. Curet, K.B. Lepla, and M.A. Madsen. 1993b. Lower Granite 
Reservoir in-water disposal test: Results of the fishery, benthic and habitat monitoring 
program-Year 4 (1991). Completion Report. US Army Corps of Engineers, Walla Walla, 
Washington. 

Birstein, V.J. 1993. Sturgeons and paddlefishes: threatened fishes in need of conservation. 
Conservation Biology 7:773-787. 

Birstein, V.J. 1993. Is Acipenser medirostris one or two species? The Sturgeon Quarterly 1(2):8. 

Birstein, V. J., W. E. Bemis, and J. R Waldman. 1997b. The threatened status of acipenseriform 
fishes: a summary. 1997. Environmental Biology of Fishes 48:427-435. 

Birstein, V. J., J. R. Waldman, and W. E. Bemis. 1997. Sturgeon biodiversity and conservation. 
Kluwer Academic Publishers. Dordrecht, The Netherlands. 

Brown, J. R. 1991. Molecular evolution and population genetics of sturgeon (Genus Acipenser) 
based on mitochondrial analysis. Ph.D. Thesis, Simon Fraser University, Burbaby, 
British Columbia. 

Bradford, M. J. 1992. Precision of recruitment predictions from early life stages of marine fishes. 
Fishery Bulletin 90:439-453. 

Brannon E., M. Powell, T. Quinn, and A. Talbot. 2002. Population structure of Columbia River 
Basin Chinook salmon and steelhead trout. Center for Salmonid and Freshwater Species 
at Risk, University of Idaho. Final report to the Bonneville Power Administration, 
Portland, Oregon. 178 pp. 

Brannon , E. L., K. P Currens, D. Goodman, J. A. Lichatowich, B.E. Riddell, and R. N. 
Williams.W. E. MCConaha, chair. 1999. Review of artificial anadromous and resident 
fish production in the Columbia River basin. Part I: A scientific basis for Columbia River 
production programs. NWPPC Document 99-4. Scientific Revie team, Independent 
Scientific Advisory Board, Northwest Power Planning Council, Portland, Oregon. 132 
pp. 



December 2004  

Green Sturgeon B, 14-7 APPENDIX 

Brown, J. R., K. Beckenbach, A. T. Beckenbach, and M. J. Smith. 1996. Length variation, 
heteroplasmy and sequence divergence in the mitochondrial DNA of four species of 
sturgeon (Acipenser). Genetics 142:525-535. 

Bruch, R., F. P. Binkowski, and S. I. Doroshov, eds. 2001. Proceedings of the Fourth 
International Symposium on Sturgeons, Oshkosh, Wisconsin, USA, 8-13 July 2001. 

Buell, J. W. 1992. Fish entrainment monitoring of the Western-Pacific dredge RW Lofgren 
during operations outside the preferred work period. Buell and Associates, Inc. Portland, 
Oregon. 

Cooke, D. W., S. D. Leach, and J. J. Isely. Behavior and lack of upstream passage of shortnose 
sturgeon at a hydroelectric facility/navigation lock complex. Pages 101-110 In: W. 
VanWinkle, P. Anders, D. Dixon, and D. Secor, eds. Biology, Management and 
Protection of North American Sturgeons. American Fisheries Society Press, Bethesda, 
Maryland,USA. 

Craig, J. A. and R. L. Hacker. 1940. Sturgeon fisheries of the Columbia River Basin. Bulletin of 
the Bureau of Fisheries 49:204:208. 

de Vlaming, V. L. 1972. Environmental control of teleost reproductive cycles: a brief review. 
Journal of Fish Biology 4:131-140. 

Findeis, E. K. 1997. Osteology and phylogenetic interrelationships of sturgeons (Acipenseridae). 
Environmental Biology of Fishes 48:73-126. 

Grande, L., and W. E. Bemis. 1991. Osteology and phylogenetic relationships of fossil and 
recent paddlefishes (Polyodontidae) with comments on the interrelationships of 
Acipenseriformes. Journal of Vertebrate Paleontology, II supplement 1:1-121. 

Grande, L., and W. E. Bemis. 1997. A comprehensive phylogenetic study of amiid fishes 
(Amiidae) based on comparative skeletal anatomy. Journal of Vertebrate Paleontology. 

Ha, D. S. 2002. E-mail to R. Sitts, Metropolitan Water District of Southern California, 
Sacramento, California.  

Hart, J. L. 1973. Pacific Fishes of Canada. Bulletin of the Fisheries Research Board of Canada 
180:83-84. 

Hillemeier, D. 2000. Yurok Tribe unpublished data in Beamesderfer (2000). 

Hjort, J. 1926. Fluctuations in the year class of important food fishes. Journal du Conseil 1:5-39. 

Houde, E. D. 1987. Fish early life dynamics and recruitment variability. Pages 17-29 in R. D. 
Hoyt, editor. 10th Annual Larval Fish Conference. American Fisheries Society 
Symposium 2. Bethesda, Maryland. 

Jin, F. 1995. Late Mesozoic acipenseriformes (Osteichthyes: Actinopterygii) in Central Asia and 
their biogrograochical implications. Pages 15-21 In: A. Sun and Y. Yang, eds., Sixth 
Symposium on Mesozoic Terestrial Ecosystems and Biota, Short papers, China Ocean 
Press, Beijing, China. 

Kempinger, J. J. 1988. Spawning and early life history of lake sturgeon in the Lake Winnebago 
System. American Fisheries Society Symposium 5:110-122. 

Klyashtorin, L. B. 1976.The sensitivity of young sturgeons to oxygen deficiency. Journal of 
Ichthyology 16:677-682. 



December 2004  

Green Sturgeon B, 14-8 APPENDIX 

Kynard, B. 1997. Life history, latitudinal patterns, and status of shortnose sturgeon, Acipenser 
brevirostrum. Environmental Biology of Fishes 48:319-334. 

Lichatowich. J. A. 1999. Salmon without rivers. Island Press, Washington, DC. 317 pp. 

Long, J. A. 1995. The rise of fishes. Johns Hopkins University Press, Baltimore, Maryland. 

Lord, J. K. 1866. The naturalist in Vancouver Island and British Columbia. Volume 1(358p) and 
Volume 2 (375p). London. 

May, R. C. 1974. Larval mortality in marine fishes and the critical period concept. In J. H. S. 
Blaxter, editor. The early life history of fish. Springer-Verlag, New York. 

McDonald, M. 1894. Notes on the fisheries of the Pacific Coast, sturgeon and the sturgeon 
fishery.  

Migdalski. E. C. 1962. Anglers guide to the freshwater sport fishes. Ronald Press, New York. 

Munro, A. D., A. P. Scott, and T. J. Lam. 1990. Reproductive seasonality in teleosts: 
environmental influences. CRC Press, Inc. Boca Raton, Florida. 

Moyle, P. B. 1976. Inland Fishes of California. University of California Press, Berkeley, 
California. 405 pp. 

Moyle, P. B., and J. J. Cech, Jr. 1982. Fishes: An Introduction to Ichthyology. Prentice-Hall 
Publishers, Inc. Englewood Cliffs, NJ., USA. 

Musick, J. A., and 17 coauthors. 2000. Marine, estuarine, and diadromous fish stocks at risk of 
extinction in North America (exclusive of pacific salmonids). Fisheries 25(11)6-30. 

National Research Council (NRC). 1996. Upstream: Salmon and society in the Pacific 
Northwest. National Academy Press, Washington, DC. 

Oregon Department of Fish and Wildlife (ODFW). 1996. K. Beiningen and T. Rien, eds. Effects 
of mitigative measures on productivity of white sturgeon populations in the Columbia 
River downstream from McNary Dam, and Determine status and habitat requirements of 
white sturgeon from the Columbia and Snake rivers upstream from McNary Dam. 
Annual Progress Report to the Bonneville Power Administration. Project 86-50, Portland, 
Oregon. 

Rice, J. A., L. B. Crowder, and F. P. Binkowski. 1987. Evaluating potential sources of mortality 
for larval bloater: starvation and vulnerability to predation. Canadian Journal of Fisheries 
and Aquatic Sciences 44:467-472. 

Rochard, E. G., G. Castelnaud, and M. Lepage. 1990. Sturgeons (Pieces: Acipenseridae): threats 
and prospects. Journal of Fish Biology 37 (Supplement A): 123-132. 

Scott, W.B. and E. J. Crossman. 1973. Freshwater Fishes of Canada. Bulletin 184. Fisheries 
Research Board of Canada. 

Secor, D., H. and Gunderson. 1988. Effects of hypoxia and temperature on survival, growth, and 
respiration of juvenile Atlantic sturgeon Acipenser oxyrinchus. Fisheries Bulletin 
96:603-613. 

Secor, D. H., and E. J. Niklitschek. 2001. Hypoxia and sturgeons: Report to the Chesapeake Bay 
Program dissolved oxygen criteria tema. Technical report Series No. TS-314-01-CBL; 
Chesepeake Biological Laboratory, Solomons, MD. 



December 2004  

Green Sturgeon B, 14-9 APPENDIX 

Secor, D. H., P. J. Anders, W. Van Winkle, and D. A. Dixon. 2002. Can We Study Sturgeons to 
Extinction? What We Do and Don’t Know about the Conservation of North American 
Sturgeons. Pages 3-12 In: W. VanWinkle, P. Anders, D. Dixon, and D. Secor, eds. 
Biology, Management and Protection of North American Sturgeons. American Fisheries 
Society Symposium 28. 

Simpson, J., and R. Wallace. 1982. Fishes of Idaho. University of Idaho Press, Moscow, Idaho. 

Sinclair, M. 1988. Marine Populations: an essay on population regulation and speciation. 
University of Washington Press, Seattle and London. 252 pp. 

Stevens, D. E., and L. W. Miller. 1970. Distribution of sturgeon larvae in the Sacramento-San 
Joaquin river system. California Fish and Game 83:1-20. 

Tuell, M. A., and S. R. Everett. 2001. Evaluation of potential means of rebuilding sturgeon 
populations in the Snake River between Lower Granite and Hells Canyon dams. 2000 
Annual Report, Preliminary Draft. Report to Bonneville Power Administration, Portland, 
Oregon. Contract No. 97-AM-30423, Project No. 00000333-00023 (9700900). 

Van Winkle, W., P. J. Anders, D. H. Secor, and D. A. Dixon, eds. 2002. Biology, Management, 
and Protection of Sturgeons. American Fisheries Society Symposium 28. 258 pp. 

Waldman, J. R. 1995. Sturgeon and paddlefishes: A convergence of biology, politics, and greed. 
Fisheries 20(9):20-49. 

Wang, Y. L., F. P. Binkowski, and S. I Doroshov. 1985. Effect of temperature on early 
development of white and lake sturgeon Acipenser transmontanus, and A. fulvescens. 
Environmental Biology of Fishes 14:43-50. 

Wright, S. 1931. Evolution in Mendelian populations. Genetics 16:97-159. 

Wydowski, R. S., and R. R. Whitney. 1979. Inland Fishes of Washington. University of 
Washington Press. Seattle. 


